As a preliminary to an investigation of the relative effects of B-rays of different velocities upon the egg of the marine worm, Nerds limbata, it is desirable to determine how far the reaction in question is due to the ~-and to the ~-rays. I This information is also of importance in connection with a recently published 2 determination of the temperature coefficient of the action of the rays from radium upon these eggs since, as will be seen, it enables us to assign this coefficient to the action of the/%rays.
ated according to the formula of Wood and Prime) A curve was then plotted relating the intensity of radiation to the membrane volumes resulting. This curve was used to determine the intensities of radiation reaching the first series of eggs through the various thicknesses of aluminium.
From data obtained in this way a coefficient could be obtained expressing the absorption of the physiologically effective radiation by aluminlum. In our experiments the radioactive source has consisted of radium emanation, in equilibrium with its products, contained in a slender glass tube, the walls of which were sufficiently thick to absorb all the a-rays3 Such a preparation emits ~-and -r-rays. The former are much less penetrating than the latter and possess as a result a much higher coefficient of absorption. If the physiological effect is due wholly or in large part to one of these types of radiation to the exclusion of the other, the absorption coefficient of the physiologically effective radiation should be of the same magnitude as the absorption coefficient of that type of radiation.
If, on the other hand, both sorts of radiation contribute considerably to the physiological reaction, the absorption coefficient determined by it should have an intermediate value. The /~-radiation from preparations such as we have employed is due chiefly to the disintegration of Radium B and C. The velocity Wood, F. C., and Prime, F., Jr., Ann. Surg., 1915, Ixii, 751. We are greatly indebted to Dr. William Duane and to Dr. R. B. Greenough, the Director of the Cancer Commission of Harvard University, for placing a supply of radium emanation at our disposal. In contrast to these figures the absorption coefficient of the w-rays is of a smaller order, being 0.111 according to Soddy and Russell. 8 The dotted line in Fig. 1 indicates how little the filters used would cut down the intensity of rays with this coefficient of absorption. If the absorption coefficient, v = 23.9 cm. -1, for the physiologically effective radiation is compared with these values it is obvious that this figure is of the order of magnitude of the absorption coefficient of B-rays. We conclude, therefore, that the E-rays constitute the physiologically effective radiation and that the influence of the "y-rays on this reaction is negligible. This result is quite in accordance with expectation, for a number of investigations have indicated that the physiological effects of radiations of different types are roughly proportional to the ionizing powers of the rays involved2 The ionizing power of the ~,-rays is probably about only 1 per cent of that of the E-rays. In order to determine whether the -~-rays have any effect on the volume of the fertilization membrane of the N e r d s egg a lot of eggs was exposed for 11.5 hours to an intensity of radiation of 65 millicurie centimeters filtered through 1.9 mm. of lead and 1.7 ram. of cardboard. This thickness of lead completely absorbs the primary E-radiation while the cardboard stops the slow electrons sent out from the lead by the w-rays. The membranes of eggs treated in this way had an average volume of 5.9 >( 105 cubic microns, while Rutherford, E., Radioactive substances and their radiations, Cambridge, 1913 , 225. s Soddy, F., and Russell, A. S., Phil. Mag., 1909 , xviii, 620. 9 Russ, S., Arch. Middlesex Hospital, 1912 , xxvii, 16. Lazarus-Barlow, W. S., and Beckton, H., ibid., 1913 the average volume of a control of unradiated eggs was only 1.5 X 105 cubic microns. This result would indicate that the ~-rays contribute to the reaction of the Nerds egg. How small this contribution must be, however, is indicated by the fact that an exposure of about 11 minutes to 65 millicurie centimeters of ~-and 7-radiation will produce an equivalent change in the membrane volume. The 7-rays alone require an exposure 60 times as long as the ~-and -r-rays together. Inasmuch as long exposures to low intensities produce a greater effect upon these eggs than short exposures to high intensities, 4 the intensity of the physiologically effective E-rays must be much more than 60 times as great as the intensity of the physiologically effective 7-rays.
SUMMARY.
When Nereis eggs are exposed to radiations from a tube of radium emanation, the walls of which absorb all the a-rays, the resulting physiological change is produced by rays having a coefficient of absorption of the order of 23.9 cm. -1 This fact indicates that the physiological effect is due almost exclusively to/~-rays.
The v-rays alone can produce the reaction. To produce equivalent physiological effects exposure to v-rays alone must be approximately 60 times as long as exposure to ~-and ~-rays together.
